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Introduction 

Science emerged when It became apparent that the im- 
ages of the world and of environmental events, acquired 
through the senses and registered by the human brain In 
natural day-to-day experience, contained Inaccuracies and 
subjective biases that Interfered with the development of an 
Increasingly complex society. Recognition of the need for 
systematic statistical verification of predictions and for unbi- 
ased reporting and recording of both successes and fail- 
ures of predictions became the fundamental driving force In 
the development of the scientific method and scientific 
thought. It became apparent that In order to establish a 
repertoire of reliable Information on cause-and-effect rela- 
tionships, environmental exploration and documentation 
would have to be expanded from subjectively 'relevant' 
phenomena to others that bore no direct relation to. or had 
no effect on, the human organism. It was also realized that 
a merely passive, qualitative, random observation of envi- 
ronmental events did not yield sufficient information. Active, 
quantitative probing and systematically planned experimen- 
tation became a necessity; the empirical method was born. 
Our sensory systems needed extension to achieve higher 
accuracy In the acquisition of environmental information, 
and scientific instruments were developed to make the 
measurements required for a quantitative description of en- 
vironmental events over a wide range of domains. Finally. It 
was realized that the use oi exo-ontological documentation, 
«Wa, and Information systems (books, data repositories, 
computers, etc.) was essential for organizing experimental 
paradigms, for their statistical interpretation, for recording 
results, and, in general, for the development of an 'objec- 
live truth' about environmental events. 

Since the end of World War II, human society in most 
advanced countries has undergone a profound transition 
from an 'Industrial society' to an 'Information society.' In 
which industrial, economic, and military power is condi- 
tioned to Information-processing power, and societal well- 
teing, social organization, and government are conditioned 
to the Information transfer capacity among elements of the 
population. Bell [1973] and many others have described 
this transition. 

Research and development In an Information society is 
heavily problem oriented, with the basic ethic of 'solving so- 
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clely's problems.' A recent Arthur D. Little Inc. [1978] report 
described this period as the 'problem-oriented Era III.' Ini- 
if i .1 ' le 'discipline-oriented Era I,' basic research and 
discipline-centered R&D were the main sources of new 
knowledge Era I, however, persists, i.e., must persist. Into 
Era ill, for It provides the building stones on which problem- 
oriented Information systems are to be built. The transition 
period, during the 1950's through the mid-1960's. has been 
called the 'mission-oriented Era II,' the basic ethic of which 
was to 'organize to do a Job,' with data-intensive research 
efforts. Mlsslon-orlented endeavors must also subsist into 
Era III. 

Era I Information systems mainly handle 'end products' of 
research (such as, articles, books, etc.); producers and us- 
ers of Information normally belong to the same discipline, 
and producers and users of raw data often belong to the 
same research group. In contrast, Era III information sys- 
tems will mainly handle cross-disciplinary data flow (often 
Intensive raw data flow) and deal with cooperative data 
analyses, which will become fundamental tools In the 
search for answers to the problems posed. Data producers 
and users usually belong to different groups and even to 
different disciplines, but they must be able to communicate 
with each other and work together In data analysis. The 
data needed are often of synoplic type, acquired in large 
monitoring networks, observatories, laboratory facilities, or 
based on large-scale statistics or surveys that cannot be 
operated or conducted by individual groups or Institutes. 

Today, research and development is becoming Increas- 
ingly dependent on the availability of huge amounts of data 
and information stored In public repositories (data centers, 
technical libraries) accessible to users other than the origi- 
nators. Yet the organization of data flow into ond out of re- 
positories has so far followed mostly 'local' or disciplinary 
Era I or II needs, evolving as these needs arose, with little 
national and interdisciplinary coordination. Even within the 
disciplines, there exist only a few formal agreements, on 
the part of certain data originators, regarding formats, units, 
and type of data to be stored. In summary, a lull transition 
to Era III Information systems has not yet taken place. 

The Arthur D. Little report identifies nine problem catego- 
ries as fundamental targets in Era III: environment, energy, 
economic well-being, safety, public health, transportation, 
crime prevention and administration of justice, housing, and 
welfare. Three broad scientific disciplines must cooperate 
in this endeavor, namely earth sciences, life sciences, and 
social sciences. Each one must develop Era III data and in- 
formation systems which ultimately will provide, collectively, 
the quantitative answers sought for (he problem categories 
above. Geophysics is now ready lor the establishment of 
Era Ill-type data repositories. Indeed, large international 
programs such as the International Geophysical Year have 
contributed to a data explosion.' which has continued gath- 
ering momentum exponentially ever since. Hence geophys- 
ics should serve as a convenient proving ground lor the 
testing and establishment of a nalionai data policy appro- 
priately tuned to the needs of tomorrow s society 

Data vs. Information 


no relation to sensorial ly detectable magnitudes. The an- 
swer to the question ‘was there a magnetic storm' requires 
pattern recognition in plots of geomagnetic data. Quite gen- 
erally, we may assert that information only becomes Infor- 
mation when it is recognized as such by the brain [floe- 
derer, 1978]. Data will remain data, whether we use Ihem 
or not. 

Yet, what Is one person's Information may well be anoth- 
er person's data. Information itself is almost always ex- 
pressible In a quantitative form and can become data out of 
which information of a higher level can be extracted. One 
thus obtains the hierarchical chains of Information-extrac- 
tion processes common to practically all research endeav- 
ours. An example is the conversion of raw or 'level !' data, 
such as tha output signals of a detector, to level II data, 
which usually represent the values of a physical magnitude 
or parameter as determined by some algorithm applied to 
level I data. A thermographic record or a LANDSAT image 
are examples of level II data. Similarly, level III data are ob- 
tained by processing level II data (mostly from multiple data 
suites) with the use of mathematical models so that Infor- 
mation can be extracted on the global physical behavior of 
the system under observation. A weather map is a typical 
example of level III data. 

Data are acquired, transduced, transmitted, compressed, 
and/or integrated, stored, and retrieved. In each process 
there is a potential loss of Information content through the 
Introduction ol noise and the Involuntary or deliberate de- 
struction of data. Information theory provides a framework 
with which involuntary random perturbations can be treated 
quantitatively. Deliberate destruction of data, particularly in 
data compression or integration processes (e.g., data aver- 
aging or conversion of multiple concurrent data suilos Into 
single-parameter values, respectively) Is in itsoll an Infor- 
mal ion- extraction process In which the resulting Information 
(eg., the average valuo or the value oi a given lunction of 
the original data) automatically becomes data. 

Data Infrastructure and Management Issues 

Data storage— whatever the level of the data stored— ne- 
cessitates the concomitant storage of information on tho 
underlying data infrastructure, that is. information on the 
original physical magnitude(s) measured, on lire circum- 
stances of the measurement, on format and units, and on 
the software, assumptions, models, etc. used in the data- 
processtng stages Without such information, the stored 
data is worthless. For level I data, such information is usu- 
ally available only to the experimenter. Once that informa- 
tion is tost, raw data become worthless For level ll data, 
much less concurrent information is necessary Often it is 
enough to know to what physical magnitude they pertain, 
what the units are. and In what way the data suite is or- 
dered (e.g.. as a lunction of time, as a function of position, 
etc.). Level II data can be used by secondary' users, pro- 
vided. however, that there is confidence in the data origina- 
tors. If for some reason that confidence or credibility is lost, 
level II data become worthless. Essentially the same ap- 
plies to level III data. 



ie usually think of the concept ‘data’ as embodying sets 
lumbers given In some digital or analog representation. 
:odlng the values of some physical magnitude measured 
a certain device under certain circumstances. And we 
lally think of the concept ’information’ as embodying 
laments that represent answers to preformulated ques- 
is or that describe outcomes of expected alternatives, 
a are meaningless without the knowledge of what physl- 
magnilude they represent; the units, codes, and soft- 
•e used; and the particular circumstances of their acqui- 
jn. Information Is meaningless without knowledge of the 
jstlons or alternatives that it is supposed to resolve, 
nformatlon is extracted from data whenever the data are 
jjected to some mathematical treatment that leads to the 
jwer of preformulaled questions. A remote sensing sate!- 
picture Is nothing bul a collection ol data representing 
it emission Intensities In a two-dimensional array of so - 
angle pixels. Information is extracted from that data only 
en a given pattern is searched for by an automatic de- 
9 or by a human being looking at the picture and letting 
brain recognize the pattern In question. A tape record- 
of magnetospherlc VLF waves Is nothing but a co l ec- 
i of data representing electromagnetic wave intensities 
i alven frequency bend as a function of time. Information 
MrtrBcted when the record Is, say. Fourier-analyzed, or 
en It Is played through an audio amplifier into a human 
r and the pattern of perceived tones is recognized by the 

rHhe two above examples, the data appear in or have 
en converted Into the form of sensorially deleclaWes^ 
ls, with the human cognitive apparatue-the braln-ef- 
rtlng the Information extraction. II Is, however, of funda- 
,ntal Importance to realize that, ultimately, Information 
trac lonftom any kind of data must.engage inhuman 
a n at some stage. If not In the actual process of Informa- 
n extraction— pattern recognition In the above exam- _ 

v- 4 Hg brain Is engaged In the formulation of the alterna- 

esor questions to which the Information to ^ extracted 
tors: And It Is also of (undamenlal lmportance to realize 
at ultimately, Information extraction always ’^pNe® . 
"SCp&rt. ^recognlltonatsome rtyM***^ 




There are branches ol physics In which the secondary 
user (a user (hat does not belong to the group that ac- 
quired the raw data) only needs level III data. These are 
branches in which the reproducibility of raw data can be 
easily, though perhaps not Inexpensively, tested. Repro- 
ducibility Is usually used to increase the statistics, i.e., to In- 
crease the statistical credibility or quality of the data. For in- 
stance, in elementary particle physics differential cross-sec- 
lion values for a given process usually are the only kind of 



Fig. 1. Contributing to the geophysical data explosion. Soviet 
spacecraft assembly Soyvz-22 before launch. This mission, flown 
In September 1976, provided massive remote sens! rig data ob- 
tained with photographic systems that Included a Lellz (Jena) 
MKF-6 muftlspeclrel oamera covering the range 4800-8400 A (In- 
stalled In the top compartment ol the spacecraft assembly shown 
In the figure). The remote sensing project, named 'Raduga,' was 
conducted jointly by the USSR and the German Democratic Re- 
public aa part ot tha Interkosmos program. 
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data of Interest to the secondary user. Raw data or level II 
data (e.g., actual counting rales In solid angle and energy 
Intervals obtained with the experimental device) are seldom 
used by such secondary users and are olien discarded by 
the experimenters alter publication ol the level Hi 'end prod- 
uct.' 

In geophysics, however, dato on natural phenomena are 
often 'unique' in that a given natural evoni seldom repeats 
under exactly the same circumstances. Thus when II 
comes lo dala storage, especially lor sludies in which the 
quest for predictability ol natural events Is the goal or In 
which data Involve 'once in a lifetime' measurements such 
as obtained during a planetary flyby or a volcanic eruption, 
level (I, or often even level I, data must be stored and re- 
main available to secondary users. It is in these cases 
where the concomitant storage of information on data infra- 
structure Is absolutely necessary In order to validate the 
data stored. Confidence, reproducibility, and quality of data 
are interconnected concepts. Documentation on data infra- 
structure, directly or indirectly, provides information on the 
quality ol stored data. Since stored data must be retriev- 
able to be of any value at all, catalogs and information on 
Ihd dala storage per se, its format, address map and ac- 
cess routes, expected deterioration processes, etc., are es- 
sential components of the dala Infrastructure. 

As a result ol the 'data explosion,' the need lo retain 
ever-increasing amounts of geophysical dala poses several 
major problems. One Is given by the physical limits ot stor- 
age and the declslon-makfng processes on whal to discard, 
what to retain, and for how long; others are related to data 
retrieval mochanlsms. 

The first problem may fade when new, revolutionary data 
slorago techniques become commercially available, as is 
expected to happen during the noxl decade. However, an 
ultimate limit (a I least lo storage donsily) will always re- 
main. determined by tho effects ol natural radiation damage 
to the Information storage elements. Redundancy of ad- 
dressed memory storage or Implementation of holologic 
modes of storage will be required to mitigate this natural 
deterioration. Another major related question is that ol the 
protection of tho enliro bulk of data from massive destruc- 
tion by humans and natural catastrophes. 

A formidable problem will ensue with the transcription of 
data stored on old systems lo the new ones and with the 
roqulred decision-making procedures on what to transcribe, 
what to leavo on old systems running in parallel and for 
how tong, and what lo destroy. 

As the storage capability Increases, the problems with 
data retrieval will Increase concomitantly. Again, new 
modes of storage and retrieval will become an absolute ne- 
cessity. Here, another natural limit enters the picture, given 
by Ihe finite velocity (c) of transmission ol information in- 
side the memory systems. Finally, if data storage capability 
increases drastically, the required decision-making proc- 
esses may make data elimination more expensive than 


their retention; it is of course impossible at this lime lo pre 
diet future cosl-elfecllveness of one alternative versus Ihe 


diet future cosl-elfecllveness of one alternative versus the 
othor. 

The cost-effectiveness ol dale and information systems is 
mainly determined by the man-hours required for their op- 
eration; Die energy expended during usage plays only a mi- 
nor role. Furthermore, human error is the most Important 



News 


NSF Budget: A Separate Piece 


In the final moments before packing up for the July 4 re- 
cess, the House ol Representatives passed President Rea- 
gan’s substitute budget proposal. However, a handwritten 
note, scribbled across one of ihe proposal's pages, re- 
moved the National Science Foundation's entire budget 
plus the research budgets lor three federal agencies— in- 
cluding the National Oceanic and Atmospheric Administra- 
tion— I ram the enacted legislation. The June 26 move ap- 
pears to be a deliberate attempt by Republicans lo shake 
loose Ihe NSF budget from the omnibus budget bill so that 
NSF will require separate authorization. 

The handwritten note called for striking a portion of the 
Reagan budget proposal and inserting different material, 

Ihe Washington Post reported. Deletions included NSF's 
budget and lha research budgets lor NOAA. the Environ- 
mental Prolectlon Agency, the Department ol Energy, and 
Ihe Federal Emergency Management Agency. A revised 
budget for DOE was reinserted. 

NSF's budget will bo considered as a separate bill, jusl 
as it has in previous years, according to Patricia E. Nicely, 
head ol NSF's congressional liaison office. 

Rep. Don Fuqua (O-Fla.), chairman ot the House Sci- 
ence and Technology Committee, reassured scientists con- 
cerned about the funding: Thi9 is no time tor panic within 
Ihe scientific community. The visibility which will now sur- 
round the nation's scientific program. In faci; will provide us 
with the opportunity to enlighten not only Congress but the 
nation as a whole ol the value ol a strong program ol pure 
and applied research to achieving national goals In eco- 
nomics, health, communications, transportation, agriculture, 
and dozens of other fields.' 

Nicely seems more concerned; she says (here is a good 
chance (hat Republicans may try to reduce NSF funding 
when Ihe authorization comes lo the House floor .— BTR 


Improved NOAA Satellite 


A new environmental monitoring satellite. Is scheduled lor 
launch this summer. It wHI provide improved sea Surface ' '■ 
temperature Information, which Is of growing significance to 
the fishing and marine transportation industries, whether : 


source of unreliability. It is thus very important to maximize 
automation and minimize human participation In the opera- 
tion of data and Information systems. There are however, 
two areas where It Is impossible to eliminate completely the 
Intervention of the human cognitive apparatus In the Infor- 
mation-extraction process. It Intervenes directly or Indirectly 
vfa the formulation of physical theories and models and In 
the decision-making processes required for data formatting, 
retention, compression, and processing, which all must be 
based on the knowledge or anticipation of the kind of infor- 
mation that Is to be extracted from the data. It also Inter- 
venes in the Identification of the patterns in the data whose 
recognition leads to the information sought. 


Toward a National Geophysical Data Policy 


Increasingly, geophysical dala sets have become larger 
and more complex to solve current scientific problems. No- 
table examples of disciplines that have been caught up in 
the data explosion are atmospheric sciences, seismology, 
magnetosphere physics, and satellite remote Benslng (Fig- 
ure 1). The resulting stress upon the geophysical sciences 
Imposed by dala requirements and management is already 
leading to a decreased effectiveness in solving both scien- 
tific and societal problems. 

A national geophysical data policy is necessary in order 
to assure the availability, In adequate format and quality 
and at a rata commensurate with need, of Information on 
the physical environment, ihe bounty It offers, the hazards It 
poses, and on ihe ways it is affected by human activities. 
A national policy must establish regulations for the man- 
agement of data obtained by federal agencies or by others 
through federal support, it must set guidelines for data that 
are of national interest, and it must promote activities that 
will contribute lo belter geophysical data systems. 

A data policy must address the following questions by 
regulating, setting guidelines, or promoting, as applicable: 

1. What data should be deposited in national data repos- 
itories? 

2. What Information on data Infrastructure, such as for- 
mats, the measuring devices, software, assumptions, possi- 
ble error sources, data catalogs, etc, should be stored with 
the data? 

3. Who decides on data formatting, data elimination, 
data compression, and data manipulation in general? 

4. Who will check on dala reliability and quality, and ac- 
cording to what criteria will this be done? 

5. Who determines which data are of national interest? 

6. For how long should data obtained with federal sup- 
port remain proprietory with the originators, and how should 
these be credited by secondary users? 

7. Which organizations should operate and/or establish 
the national data repositories? 

8. What kind of data protection systems should be set 
up? 

9. How will the scientific value or the market value of 
data be determined? 

10. In case of the need to limit accessabllity, how will us- 
ers be afforded authorization that Is based on a Judgment 
ol thair needs and their ability lo use and analyze the data? 

1 1 . Should users control or Influence the organization 
and operation of national data repositories, and If so, how? 


forecasters, and others. The salelllle, now designated 
NOAA-C but lo become NOAA-7 once In orbit, will carry 
the most versatile scanning radiometer ever sent aloft In an 
environmental spacecraft. It will gather visual and infrared 
imagery and measurements in live spectral channels. The 
hardware and launch costs for NOAA-C are $15 million and 
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$7.6 million, respectively. 

Two earlier satellites in the TIROS-N series carried four- 


12. Should repositories be 'passive' archives, or should 
they also provide facilities for individual and cooperative 
computer-interactive data analyses? 

13. Should data regulations be enforced directly by the 
agencies or funding agencies through which the data are 
provided? 

14. To what extent should the entity coordinating Uis na- 
tional data policy also deal with the promotion of collateral 
activities such as the development of new data systems 
new techniques of storage and recall, related educational 
programs, etc.? 

15. How should a national data policy be Interfaced with 
proprietary data systems from the private sector and with 
data systems In other countries? 

A study on Geophysical Data and Public Policy, chaired 
by Mike Chlnnery of the MIT Lincoln Laboratory, Is present- 
ly being conducted by the Committee on Geophysical Dala 
of the Geophysics Research Board, National Academy of 
Sciences. The specific charge Is (1) to establish, In persua- 
sive terms to the scientific community and to those con- 
cerned with the generation and management of data, why 
there should be a national geophysical data policy; and (2) 
to lay out a plan to develop such a policy. A final report 
may be expected next year. 

The recommendations of the study, If implemented, may 
have a profound effect on the future development of geo- 
physics In our country. 
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space in order to warn manned space missions and 
high-altitude commercial aircraft flights of potentially haz- 


„ . ivu-n ooiiDo vameu luur* 

channel radlomelers. One of them. NOAA-6, Is still opera- 
tional while the other, TIROS-N, failed after operating for 
twice its design life ol 14 months and was turned off on 
Feb. 21, 1981. The design life of NOAA-C is about 2 years. 

The Improved sea surface temperatures will be of special 
value to fishermen off the West Coast and In the Gulf of 
Alaska and to marine shipping companies In ihe Gulf of 
Mexico and along the East Coast. 

Commercial fishermen In California, Oregon, Washing- 
kJJ a . nd ^aska use sea surface temperature charts com- 
Mrarad Vagary and data to locate the 
most productive fishing grounds for those species that are 
water temperature sensitive. Catches of salmon, albacore, 
and herring have been Improved and fuel costs reduced 
many fishermen report. 1 

Along the East Coast and in the Gulf of Mexico shioninn 
nterests use charts showing Ihe Gulf Stream and Gulf P 9 
Loo^urranl ‘.also derived from satellite observations. Oil 
barga8, and other vessels take advan* 
5*8® o| t i ® vo i d *! hft 8vrtfter currents, reducing transit time 
a 0n . e . tow,ng and Asportation company 
i lhS Garlbb0an ostimates fuel aav- 
Incorporating the stream and loop 
Inl ° lls fuel observation program. 

NOAA-C will also carry a Joint Air Force-NASA exDerl- 
rnentaUnstrument aloft to monitor possible contamMon of 
the environment in the Immediate vicinity of the soacecratt 
that may result Irom Kb propulsion svstem* <?i^h^ Cra v 
™«on. II I. extol,, could P 4adWX£ “tS 
Instruments planned for launbh aboard similar satellites 

In addition lo Imaging the earth and obtaining 
.te soundings, the TIROS-N :> 

^roqmehtal observations from remote data platforms-^ ’ 
^dh read Inga as ways tots on the oceans 5^4, 

In mountainous streams; tidal activity* wK'lE'-TiSS^-Vi 


ardous solar radiation activity. 

Finally, NOAA-6 and Its new space twin have a comffflJ' 
nlcatlons function, distributing unprocessed sensor data io 
Earth stations In more than 120 nations in real time as tno 
spacecraft pass overhead. (NASA/NOAA release] 88 


SEAN Special Report 


Mt. St. Helens Volcano, Cascade Range, southern 
Washington, USA ( 46.20 0 N, 122. Iff 3 W). All times are low 
(GMT - 7 hours). Small steam explosions, some ejecNTj 
a little ash, occurred Intermittently through May- Until ajw 
May 20, only very slow changes were noted in the posi 
of the north crater rampart and In thrust faults surrounans 
the dome. Measurements May 27 showed an accelerai w 
In the rate of deformation, and reoccupation of ran ]P a ^. . 
Hons June 5 showed outward movement of stout 
day. The rate of rampart movement had increased to 
2 cm/day between June 11 and 15, and the south tniu* 
fault (SE of the dome) moved 8.3 cm/day during the a , 
period. Data telemetered May 29-June 9 by a newly in- 
stalled bubble tlltmeter Just NE of the dome showed 0 ^ 
stantlal uplifts consistent with other deformation data o* . . 

tween Mm/ 1 anii in tha Q.riai, mnulnn avaraCB Of oUg . 


i May 1 and 16, the 3-day moving average d sua^. 
output decreased from 450 to 150 tons per day. Tnia « : 
reversed In late May, with emission rates rising from . 

Inn. I -I-./ hU June i*- . 


•oroiouu in iniB may, wun emismuii ihioo ji 

tons per day on May 22 to about 500 per day by June ‘ :• 
The U.S. Geological Survey (USGS) and the UwJJJL 
of Washington Geophysics Program Issued a Joint aavw . 
June. 12 . stating that an eruption, probably of the pom 
building type, was likely to begin within the . . 

If ground deformation and gas emission trends corn , 
Seismicity began to, Increase during the eV 0n| ng. o < . r aL 
17, and by. the afternoon of the IBth It had reached ; 
events, per hour. The eyents were Impulsive apd ^-J hrSvF l 
frequency than' those that had typically acco.mpe^^i‘ 
ods eruptive episodes, but they were centered 
neath the, crater within -1 km of the. surface. Bet^n Vc 
and 1700 the setorrilgity.changed In character^ma . 
distinct (nonlmp'ufalye) events, andtat about 
tfop of tllf rVcomea^Ttbe' bubble tlltmeter ravers*?, 'ip 
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rhanaes are Interpreted by the USGS as probably marking 
“ kgginnlng of lava extrusion, but cloudy weather pre- 
ITnled confirmation. As many as 12 of the Indistinct sels- 
dc events, sometimes merging Into bursts of noise, oc- 
curred per hour until about midnight, when the character of 
seismicity changed again to more typical low-frequency 
events with emergent arrivals. At about the same time, de- 
cimation recorded by the bubble tlltmeter leveled out, per- 
haps marking the end of extrusion. Seismic events, some 
larger than those of the previous few hours, decreased 
nradually In number to only a few per day by June 22. 
y Poor weather prevented access to the crater until the af- 
ternoon of June 19, when geologists observed new lava 
originating from near the center of the preexisting dome. 

Ths new lava covered an area roughly 300 m in both N-S 
and E-W dimensions, overriding portions of lobes extruded 
in February and April and much of the talus at their mar- 
gins. The June extrusion increased the height of the com- 
posite dome by around 50 m. 

The rate of S0 2 emission continued to increase prior to 
the probable start of lava extrusion and remained at a high 
level through June 20 as degassing continued after the 
new lobe was emplaced. 

Information contacts; Tom Casadevall, Dan Dzurisin, 

Chris Newhall, and Don Swanson, USGS Field Office, 301 
E McLaughlin, Vancouver, Washington 96663; Christina 
Boyko, Steven Malone, Eillot Endo, and Craig Weaver, 
Graduate Program in Geophysics, University of Washing- 
ton, Seattle, Washington 98195; Robert Tilling, USGS, Stop 
906, National Center, Reston, Virginia 22092. 88 


Winds Can Foretell Showers 


Small-scale surface wind patterns may hold the key to 
predicting the kind of local showers that can surprise 
weather forecasters by forming without the usual early 
warning signs. A new prediction method being examined by 
NOAA Is based on the fact that when moist, low-level 
winds converge over a specified area, the air has no place 
logo but up. Clouds and showers result. 

The relationship between wind convergence and rain- 
showers has been recognized in a general way for years. 
But researchers recently had an opportunity to test this 
knowledge In an area surrounded by wind reporting sta- 
tions. The research was conducted in southern Florida, in a 
625-square-mlle region with wind stations spaced about 4 
miles apart around the perimeter. Researchers found that 
showers in the area were closely related to the surface 
winds measured along the area's perimeter. 

Investigators are now attempting to apply the Florida 
Mnga, which work well with that region's slow-moving 
thunderstorms, to the faster-moving storms of the Illinois 
prairie. These are more typical of the thunderstorms that 
form over the continental United States. (Source: NOAA] & 


John Ogden of Falrletgh Dickinson University's West In- 
dies Laboratory is heading a team that will implant ultrason- 
ic lags under the skin of 40- to 50-lb parrotfish— a vegetari- 
an species— lo follow their meandering9 as they forage the 
area for sea grass. Parrotfish are the chief catch in Virgin 
island fish pols, so mapping their habits will lead to better 
management of resources in Ihe nearly flshed-out waters. 
Ogden said. His team Includes scientists from the Bernice 
P. Bishop Museum of Honolulu, Hawaii, and Ihe govern- 
ment of the U.S. Virgin islands. 

Los Kaufman and John Ebersole of the University of 
Massachusetts will try to determine whether colonization of 
a reef la chaotic and haphazard, as is commonly believed, 
or organized and predictable, as Kaufman surmises. They 
will compare tlsh inhabiting natural reefs with those in an 
artificial reef and study the body design and eating habits 
of reef fish to correlate them with the fish’s range of activity. 
The results will be used to manage coral reels lor recre- 
ational diving. 

Kaufman's project was Inspired by research undertaken 
by M. L. Reaka of Ihe University of Maryland. This summer 
she will be making her third study of (actors affecting the 
way a reef is colonized. Invertebrates such as crab and 
shrimp, 6he believes, determine how many tish settle on a 
reef. They are the chief food source of carnivorous species. 
She baits artificial reels with Invertebrates that attract small 
fish, which In turn lure large, commercially valuable spe- 
cies. One purpose of her research is to establish a reef 
construction model that will effectively attracl the larger fish. 

William McFarland of Cornell University will lead a team 
study this fall of the early life stages of coral reef fish and 
aggression in young and adult fish. The team will examino 
the vision of larval fish in the open-water phase of their ex- 
istence to determine their relative sensitivity lo blue light. 
The team will also study otoliths— solid material In the lish's 
inner ear that is used for balance and hearing— lo calculate 
how old the fish are when they settle on Ihe reef. Edward 
B. Brothers, who will accompany McFarland, said that what 
the team will learn about the larval stage— the most critical 
period In a fish’s life— can be used to increase the survival 
rale of commercially important species. 

Hydrolab at present Is the only undersea habitat operat- 
ed by the United States. It was constructed in 1971 and 
bought by Perry Oceanographies. Inc., for studies off Flori- 
da and the Bahamas. NOAA purchased and refurbished it 
In 1978 and moved it to the St. Croix location Falrleigh 
Dickinson’s West Indies Laboratory operates it tor NOAA It 
is the (irst of a planned network of regional university-based 
undersea research facilities sponsored by NOAA. The sec- 
ond, the Hawaii Undersea Research Laboratory (HURL), 
was dedicated early in May and will shortly go into full op- 
eration. (Source: NOAA and West Indies Lab) o 


Aukland University Centenary 


NOAA’s Hydrolab Conducts Reef Studies 


This summer, scuba-diving scientists operating from Hy- 
ritolab, NOAA’s undersea laboratory, are carrying out tour 
experiments aimed at producing better management of cor- 
al rsBfs and Ihelr fishery resources. Hydrolab is located at 
a depth of 50 feet, near the mouth of the Salt River, off St. 
Ctoix, U.S. Virgin Islands. The lab houses four scientists for 
up to 2 weeks at a time, permitting them to swim out Into 
|he water to conduct research. The projects make use of 
both Ihe natural coral reef near Hydrolab and the nearby 
artificial reef constructed for comparison studies. 


The University of Aukland in New Zealand will celebrate 
lls centenary May 5-9, 1983. The Geology Departmeni 
would like to hear from all former students to help plan the 
departmeni celebrations. Write to Geology Department 
Centenary Celebrations, University ol Aukland, Private Bag, 
Aukland, New Zealand. ® 


Geophysicists 


AGU members who recently received departmental meri- 
torious service awards from the U.S. Geological Survey are 


Earth and Cosmos 


Sl4flQ anC,B1, ^ er 0 amon ' New York, xll + 254 pp., 1980, 


^ewed by Glenn Shaw 


J^n Smal1 but potent book by Robert Kandel (of the Na- 
C0 nler for Scientific Research in France) has as Its 
n purpose to Introduce the reader to the deep-seated 
ihn! i 1 08 belW0 0 n man and the universe. In this sense 
"J 1 ® 8 an a,moa t Zen-llke ring; it adopts, ultimately, 
Up^ rad Mach's principle stating In essence that ‘all 
connected-all Is one.' But the mystical ramifications are 
• tort put aside as the author tackles the Job of 
^nmarizlng the entire field of geophysics, astrophysics, 
teaJ i, ‘® rno l°9yl There is hardly a stone left unturned— or at 
ccsmn? rr lS[ lHoned ~ a3 the author romps freely through the 
QBnaS'uLM don0 ,n 26 4 pages, plus appendices and a 

Th L blbll °9 ra P h y- 

. 0 took Is written for the general reader, yet the author 


teas rK ari(abl y ad0 pt fob of conveying complicated 
bi^iniio ri i. 8ucc, nctly, and without the mathematical ab- 
ironhJw , u 9 b almost every conceivable subject of ap- 
* covered, the author's major aim is to kee|) the 


though obviously something has to be missing In such a 
short treatment. The reader will, perhaps, be el mu ated to 
read further and deeper on some of the subjecls: If so, the 
bibliography is admirably suited to get a person started. 

A major theme of the book Is that the effmate of earth Is 
sensitive to perturbation. Kandel Isn I worried so much 
about next years' wheat crop; he Is concerned more about 
whether we will be able lo grow wheat anywhereffwe 
maintain present ways. It gives one great cause for con- 
templation to realize that earth's precious oxygen Is being 
reduced by the burning of fossil fuel; the buildup of CO f 
{hat com J about reminds us of the atmosphere of Venus 
and man may yet scorch his wlngsl 

I cannot Imagine that there Is any geophysical aclen,ls, 
JSSSmS not enjoy sitting down for a aw toumwlth 
2? llttto cloth-bound book. There are areas. I suppose,^ 
where 1 territorial claims will muddy Ihe waters because, af- 
ter alf to charge through the universe and J%^?i aS l ? rid 
i_ ofy) niijg napes Is to slight each discipline In 

Se “a m, overffe Ly IsUarenl. This book da- 
“™3 to %> read; It tells a sloiy worth knowing. 


Glenn Shawls with Ihe Geophysical Institute. University 
of Alaska, Fairbanks, Alaska. ■■ : 


Mramai;; 7 k ba< * to bome ground and particularly to the 
momeri, v2 ereslln 9 sxperiment we i are engaged In at the 
tehnnw,i . Ia ,r y |n 9 tb operate the solar system’s first '. 

society. 

itvouaK !u W i® ha P ,er ? 9 |ve a brief, but articulate, rUn 

i h6 orc09 h nature, the 1 atom, radiation, tha.dlq- 
te ^,1 J® 0 Primeval fireball, the condensation of galpx- ; 
stan r n „ a e y° lut| onary history and; the eventual; fate of , ; 


Correction 


^,? ,n ? 8 (1 u P' objects like 
^adn«\^ , J?? ldBn 1 a| ly; it would be be 


Olber's paradox 




WratoxVp •» would be batter to call It Halley s 
Mnatant5?- n ® l0 ^' a tomFmysticalinUmqrplpgy on tto;’.. 
toiure'o* SW * ,be aiipw of time, and fhjgfories qf the 
• ■ ■ ^ aca ! (Npwtqn, 1 Borkely, EinsteJrt) qre, introduced. 


Russell H. Campbell. Solomon M. Lang, Eugene C. Robert- 
son. and Donald M. Thomas. 

John Imbrie, the Henry L. Doherty Professor of Oceanog- 
raphy at Brown University, is a Prize Fellow of (he John D. 
and Catherine T. MacArlhur Foundation. The award, more 
than $50,000 annually for 5 years, carries no restrictions. 

Laurence H. Nobles has been appointed vice president 
for administration and financial planning at Northwestern 
University. A member ol the geology faculty, he has been 
dean ot administration since 1972 and has served as acting 
and associate dean of the College of Arts and Sciences. 

Claes G. H. Roofh is acting director of CIMAS, the Coop- 
erative Institute (or Marine and Atmospheric Studies, a re- 
search Institute established in 1977 by NOAA and the Uni- 
versity of Miami. He is a professor of meteorology and 
oceanography at (he Rosenstisl School of Marine and At- 
mospheric Science. Rooth succeeds Eric B. Kraus , who re- 
tired in March. 

Klaus Wyrtki. professor of oceanography at ihB Universi- 
ty of Hawaii, will receive the Rosensllel Award in Oceano- 
graphic Science for 1981 in recognition of his work on 
large-scale oceanographic programs. The award Is accom- 
panied by a medal and $5000. The Rosen stiel School of 
Marine and Atmospheric Science Is part of the University of 
Miami In Florida. 


Jule G. Charney, an AGU Fellow and retired professor 
and chairman of the meteorology department at Ihe Massa- 
chusetts Institute of Technology, died June 16 in Boston. 

He was 64. A past president of AGU's Metoorology Sec- 
tion, Charnoy was tho winner of AGU's Bowie Medal In 
1976 (or his contributions to weathor predictions. A founder 
of the National Contor lor Atmospheric Rosoarch, he was 
also chairman ol the National Academy of Sciences' com- 
mittoo for global atmospheric rosoarch from 1966 to 1971 
He joined MIT in 1956. From 1948 until his appointment at 
MIT, Charney was director ol the meteorological research 
group at the Institute for Advanced Study at Princeton Uni- 
versity. There, he participated in pioneer work that used 
computers for weather prediction. Charney also taught 
physics and meteorology at the University ol California at 
Los Angeles from 1942 to 1946 and was a research asso- 
ciate at ihe University of Chicago Irom 1946 lo 1947. 


Water Resources Monograph 5 


Groundwater 

Management: 

WeuseoF 
numerical 
models mo 


A State of the Art Review 



Discussions on groundwater models and 
their applications In the management of water 
resource systems. Attention is focused on the 
kinds of models that have been developed and 
their specific and general role in management, 
the availability of the models and the informa- 
tion, data and technical expertise needed for 
their operation and use. 
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NOW AVAILABLEI — Two important publications from the Canadian Government Publishing Centre 


THE GEOCHEMISTRY OF GOLD AND 
ITS DEPOSITS 

K.W. Boy fa 

This impressive publication presents a 
comprehensive compilation of the geochemistry 
ol gold, based partly on the author's own original 
research which has extended over 25 years, and 
partly from existing literature. It describes the 
principal types of gold deposits and discusses their 
origin. This volume will undoubtedly become the 
standard reference on the subject. The data 
presented, in addition to being a fundamental 
contribution to the study of the geochemistry of 
gold, will be found useful to those interested in 
georhemical prospecting for the element. 
Contents: 

llistnrital notes. Chemistry, mineralogy and 
geochemistry of gold, (iold deposits. Oxidation 
and secondary enrichment of gold deposits. 
Prosper ting for gold deposits. Production am) uses 

ORDER FORM (pltaie print) 


of gold. Photographs. Figures. Tables. 
Bibliography. 

Cal. No. M42-280. Clolhbound. 584 p. $45.00 
(Outside Canada $54.00 — Canadian Funds Oniy) 

GEOPHYSICS AND GEOCHEMISTRY IN THE 
SEARCH FOR METALLIC ORES 

Edited by Peter I. Hood 
This publication contains the proceedings of the 
International Symposium on Geophysics and 
Geochemistry applied to the Search for Metallic 
Ores, held in Ottawa during October 1977. 

This well-illustrated comprehensive treatise 
describes recent advances in the practical 
application of geophysical and geochemical 
techniques in the search for metallic ores. A 
valuable reference volume and textbook for the 
practicing geophysicist and geochemist as well as 
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GEUrimiCS AND GEOCHEMISTRY IN THE SEARCH FOR 
METALLIC ORIS 

THE GEOCHEMISTRY OF GOLD AND ITS DEPOSITS 

A SURVEY Of KNOWN MINERAL DEPOSITS IN CANADA THAT ARE 
NOT BEING MINED 


OM'I rnuii pr.pj j p.jilil rron«, or Orr nr cr-«q u a mads to ine order 
■j! i'« n-?:e. ,«■ <>en«rai Canada and a imesicul to ir.»Can.i<l<an Go-e'nmer.t 


Canada 


PuCMhing Centro. Olia*a (Canada] KIA 0S9 Also available through author lied 
book vote a gen u or you- local bookseller Payable In Canadian Funds only 


for educators and their students interested in 
modern prospecting techniques. 

Contents include: 

• 3 papers giving overviews of economic 
geology, mining geophysics and geochemistry 

• 22 review papers by internationally recognized 
experts in their fields covering in a systematic 
way recent advances in each of the major 
disciplines of geophysics and geochemistry. 

• 14 papers giving case histories from around the 
world describing the exploration sequence 
followed in discovering a given deposit. The 
majority were prepared by explorationists 
from major mining companies responsible for 
the discoveries. 

• The last paper is a review of recent 
developments in exploration geophysics and 
geochemistry in the People's Republic of 
China. 

• Most of these studies have extensive 
bibliographies. 

Cat. No. M 43-31 -1979, Clotbbound, 811 p.. $35.00 
(Outside Canada $42.00 — Canadian Funds Only) 

ALSO AVAILABLE: 

A SURVEY OF KNOWN MINERAL DEPOSITS 
IN CANADA THAT ARE NOT BEING MINED 

92 p. Addendum, 47 p.. Maps, Tables 

Cat. No. M 38-2-1 81 $4.00 

(Outside Canada $4.80 — Canadian Funds Only) 

Prepared by the GEOLOGICAL SURVEY OF CANADA 
ENERGY. MINES AND RESOURCES CANADA 


EOS offers classified space far Postons 
Avt'aWe. Positions Wanted, and Services. 
Suppt.es Courses and Announcements There 
are no discounts or commissions on classified 
ads Ary type that is not publishers choice is 
charged for at display rates EOS is published 
weekv on Tuesday Ads must be received in 
ttntmgon Monday l week prior to Ihe dale ol Ihe 
■SSue r&ju red 

Replies to ads with bo* numbers should be 

addressed to Bo< . American Geophysical 

Umon. 2003 Florida Avenue. UW. Washington 

DC 2G039 

POSITIONS WANTED 

Rates per line 

1-5 limes- SI. 00. 6-11 tunes-S075. 

12-26 times -50.55 

POSITIONS AVAILABLE 

Rales per fine 

1-5 limes-S200, 6-11 times- Si 6C 
12-26 limes-SI 40 

SERVICES, SUPPLIES. COURSES 
AND ANNOUNCEMENTS 
Rates per lute 

1-5 limes -52 50. 6-1 1 limes-Si 95, 

12*26 tunes- Si 75 

STUDENT OPPORTUNITIES 

For special rales, query Robm Ultfe, 

800-424-2468 

POSITIONS WANTED 

Electro-Optical System Consultant. 

Erociio opt-cai system consultant nvii i jbfo to loch- 
rva '7 ruv evi onj monitor the acquisition of custom 
remote and m s>iu instruments and system* Don 
005. American Geophys-cal Unto". 2000 Florida 
A.gnu'J. N.W . Washington. D C 20009 

POSITIONS AVAILABLE 

Utah Stale Unf varsity. Rangeland rrodeter. 
non tar ure lese uch 2 years appointment] m bo-m 
I daho interface hydroiogc. vegetation, arvmat. in; 
seel, and ceomunx submodels mto a com^ehen* 
sve model and wordriate submodel devptopment 
Ph D ranch science, water shed science .or ko- 
nom'cs required Retired eeperieruia and taowt- 
edge necessary. Submit v.fae. nan scripts' and three 
letters of recommendation by August tsl. tgat to 
Bruce Godfrey. UMC 35. Utah Stale University. Lo- 
gan. Ufah 84332 ! 

An equal opportunity, affirms thro action employer.' 


QeophyslelstTectonaphyslelel. The De- 
partment ol Geology and Geophysics at the Univer- 
sity of Wyoming has a tenure track opening at the 
Associate Professor level for a geophysicist leclon- 
ophysiciat An interest in velocity measurements 
and other physical properties ot rocks is essential 
Additional interest in crustal structure and plate 
tectonics is desirable. Applicant should be able to 
relate studies at physical properties to field relation- 
ships Ph D. required 

Applications will be accepted through July 15. 

1981 Applicants should send a vile, including 
names of three references, to: 

Professor ft S Houston 
Department of Geo'ogy Geophysics 
University of Wyoming 
Laramie. Wyoming 82071 

The University of Wyoming is an equal opportuni- 
ty affirmative action employer 

Electron Microprobe Teohnleal Specialist/ 
University of Colorado. Tha department of 
Geological Science. University at Colorado. Boul- 
der. seeks a person who will assume responsibility 
tor ihe department s electron microprobo labora- 
tory. Duties wilt include day-lo-day operation of our 
MAC 400 micioprobe equipped with a KEVEX EDS 
system. Instruction at now operators, maintenance 
of Ihe microprobo as wall as oiher X-ray equipment 
wilhm Iho Department, micioprobe software and 
hard-ware development, and participation in re- 
search projocts involving silicate, sulfide and oxide 
mmera'ogy The job requires oilhor a degree in 
electronic or electrical engineering, or two years of 
technical e*penenco utilizing electronic Instrument 
rahon associated with an electron column instru- 
ment An individual wilh an M S. degree in Goofogy 
and microprobo experience will bo considered high- 
ly des-robfe. Satory ranges ham $20,000-525 000 
depending on experioneo. Reaso send, by August 
15, lolfor of application and resume to Bruce Bad- 
ger. Personnel Department. University ol Colorado 
151 1 University Avenue. Boulder. CO 80309. 

The University of Cotorarfo is an equal opportum- 
ty' affirmative action employer 

Phyeloal Oceanographer. A postdoctoral re- 
search position in physical oceanography is avaif- 
B^e at the University of Nonh Carolina ai Chapel 
. Hiff. lo begin es early as August 1981. Ph D a with 
background and interests In mesoscale Guff 
Stream dynamics, geophysical fluid dynamics or 

“ *<*™*B'* to apply, initial ap- 
potetmenl Welt be tor one year wrfh a possible con- 

hiwBlton throjgh a maxitiHim of thee years , 
Ptawg send vitae and Ihe names ol tores refer- 
■ ences to Profaespr John M- Bane. Marine Sciences 
Pr^jram. 12-5 Venable H«n 04SA, University of 
NtKjx Carqtaa. Chapel M. North Caighns 275M. 

* ol Ncrli^ Carolina is art afDrmaiive 

, art toft equpl opportunity employer. ... • , ■■ 


Phyiloal Oceanographer. Tha New Orleans 
OCS Office, Bureau ol Land Management, is seek- 
ing qualified candidates for a stall oceanographer 
lo supervise contracted marine environmental re- 
search The primary areas of research will be phys- 
ical oceanography and meterology. Duties include: 
serving as a contracting officer's authorized repre- 
sentative. developing study plans and work state- 
ments, and advising management on matters within 
Ihe candidate's Brea of expertise. Candidate should 
have a M S.. Ph.D. preferred. Grade level- GS-1 1 
or GS-12. salary $22,486-$26.951 . Responding to 
announcement no. W&8I-140. send a current SF- 
17 l to arrive no later than July 21. 1981 to Person- 
nel Services (834) U S. Department of Interior Bu- 
reau of Land Management. 18lh & C Streets, NW, 
Washington. D.C. 20240 or cell in verbal applica- 
tion at 202-343-7845 

Research Poaltlon/Spaoe Plasma Phys- 
io*. Applications are Invited for two possible re- 
search positions In the Department of Space Phys- 
ics and Astronomy. Rice University. 

One position involves work on a computer code 
for simulating the large-scale dynamics ol Ihe 
earths ionosphere and magnetosphere, inctodlna 
computer simulation ol specific events and compar- 
ison w.th ground and satellite data. Preference will 
be given to applicants having experience with 

r^® 0r i! ab0ra ' 0,y Plasma physics, and wilh large 
compuiaiions. ^ 

Potto's position Involves analysis ol 
date from Atmospheric Explorer and Dynamics Ex- 
hfi CeCrfl *' PrB,erence wil1 be given to appii- 

SilT 8 ™ "P* aP** Pontes and 

wim reduction of apacecralt data. 

fllthflr Posmon will be ar- 
rangod. depending on experience. Please send 
« bififlography to R. A. WUhTpjt 
Reffl Department 0 | Space Physics and Astrono- 
Univflfs!l y- Houston, TX 77001 

'* “ " ,ual °PP°rtunll y /alllm.ali™ 
ifL and 8 fl0cf1Bm lcal methods to petrological orob- 

SS&StiUS? T* 

ar »tl or volcanic arcs. Rank 
S38 SB*"** Pr0,B£80r - Salary: *23,000- 
S^^„ rnBrWUra 1 l i VV,th awrieS. Selto ' 

Q. Ross Heath, Deen ' , 

Sqnpof of Oceanography ' •' •; • ■ 

Oregon State Universiiy 

n^CJrvfliiis.Oiegon 97331. . • ; 
ff^ailveaotiorvpqual oFportunllyj ..| 


Geohydrology/Qeoohemlatry/Economlc 
Geology. Applications are Invited tor a one year 
appointment effective August 19. 1981 to teach un- 
dergraduate courses In Introductory geology and ei- 
ther geohydrology, geochemistry. 0/ economic ge- 
ology. Ph.D. preferred but will consider ABD. The 
position will be reannounced In September 1981 as 
a tenure track slot at the assistant professor level 
with teaching and research duiies about 50/50. Ap- 
plications including resume and namea of three ref- 
erences should be sent to W. D. Gosnold, Jr.. De- 
partment of Geography-Geology. University of Ne- 
braska at Omaha. Omaha NE 88182. 

An AA/EO employer. 


Faculty Position 
Space Physics 
& Astronomy 

The Department of Space Physics and 
Astronomy of Rice University expects 
to fill a regular faculty position begin- 
ning August 1982. Academic rank and 
tenure status will be determined on 
the basis of experience. 

Preference will be given to experimen- 
talists who are Principal Investigators 
for experiments on present or planned 
spacecraft missions. However, consid- 
eration will be given to other qualified 
candidates in the general areas of 
space physics, astrophysics, and atmo- 
spheric science. 

Applicants should send resumes and 
bibliographies to 


Professor A. J. Dessler 
Chairman j 

: Department of $pace Physics^ 
and Astronomy . /^v^S 

Rice University, Houston, r f (•)(•) ) 
TX 77001. 

' UrriMrtJty Is qn 6 quo/ opporiu-: - Vjw 

.'nttyaffirmatfue action einphyer.. No; ' Jnrjf 
(;ia ratfpfy fa presently upder cohstd-. /*&&£** 

;• tiwan.!n qt/yboce of fjiii norfee. . •.. • ■ . ' I 




EOS. vol. 62. no. 27, July 7, 1981 S73 


mr RECRUIT 

If announce ™|| 
1 ADVERTISE ‘I 

Reciult talented personnel In the geo- 
physical sciences. 

Announce special meetings, workshops, 
short courses, and calls for papers. 

Advertise services, supplies, and Inslru- 
mente. 1 

A classified ad In EOS. the weekly news- 1 
paper lor Ihe geophysiclsl, will gel re- 
suhs. 

Low advertising rales, easy-to-meet copy 
deadlines, and a broad readership make 
EOS Ihe medium for the message. 

Place your ad today. . 
I Call toll free: ip 

L . 800-424-2488 


fsildootoraf Position In Geochemistry/ 
Ceimochsmfstry, University of Arlso- 

, L Applications are invited for a postdoctoral re- 
lacft assodateship in the Lunar and Planetary 
laboratory at the UnlveiBlty of Arizona. The asso- 
(I'srnU collaborate with Dr. William V. Boynton in 
ageing invesllgalions of the refractory Inclusions in 
uitxnaceous chondrites. The selected applicant 
*. l have major responsibilities to conduct mlneral- 
investigations to supplemenl existing neutron 
jrt.aicn analysis sludies Experience with an 
e'tfun microprobo la essential: experience with 
rwtron acHvation is desirable. Facilities include a 
Viy automated SEM mlcroprobe, numerous gam- 
n-ray detectors including a Compton-suppresaion 
Kwvometer. several computers and a TRIGA re- 
acfgr 

Applications, accompanied by a resume, slale- 
irerlol research Interests, and complete blbllogra- 
pv, should be sent lo Dr. William V. Boynton, 
luvu and Planetary Laboratory. University of An- 
KM. Tucson. Arizona 85721. Letters of recom- 
msndaiiQn. directed as above, should be requested 
hfr-n ai least three persons who are well acquaml- 
M w.th the applicant's accomplishments and poten- 
Ul To receive full consideration, application male- 
'll should be received by August 31. 19B1 
Th« University of Arizona is an Bqual opportunity 
i'nnative action employer 

PolirOoeanographer/Sea Ice Dynamic let. A 

(os ion is available under the Intergovernmental 
Pi'sonnel Act of 1970 for persons now employed 
«"■ S'ate local government or In colleges and umvBr- 
; y T h'S position Is located within the Oceanic 
f '(«sas Branch ot the Environmental Gbserva- 
^Owtai Ihe Office of Space and Terrestrial 
Jcc'cahcns. NASA Headquarters. The position Is 
.'ore year, with the possibility for renewal tor an 
UdLonal year. Pay will be at a level commanau- 
with experience, and wltl be established after a 
fr.'ew of qualifications. 

Canitdates must have been employed by the 
ln a permanent position for at least 00 
or he a career employee of e State or local 
f nrnmenl. Candidates must also meet the Feder- 
Qoalincation standards tor Ihe position. These 
au (oflowa: a degree In an appropriate field of 
j?* 9, P ' U3 ,hre e years Of progressively responsl- 
axpartencB In duties related to Ihe position, 
^individual will be responsible for planning. 

^ implementing a scientific research 
>n satellite remote sensing of oceanic pro- 
”*"*i polar regions. A background In polar 
■TT^raphy. sea fee dynamics, or a cfosely-relat- 
jw/”* ™4 ulf6d: experience In remote sensing, 
desirable, la nol essential. A Ph.D. or 
Jv , “ a| ning and experience Is mandatory, 
b win* u should send a current resume 
Headquarters. Attn: Mrs. Catherine 
C ? dB EPM ' 3 ' Washington, D.C. 20548. 
a ZX n j 0f 'hi® position will be made from oth- 
no™!?!?, 0 Mndlda tes without discrimination for 
set f ® aBDn au ch as race, color, religion, 
Ori0in ‘ P 0 ® 08, marital status, physical 
mambBrshlp or norunembeiBhip In 
J® 9 organization, or personal favoritism. 

'PH* opening for Scientist with 
tcTKJlH?" Analyste Techniques and Op- 
bn ^ Laser and Optics Inelrumenla- 

rr «pfJ^-S^ d ^. mu81 p 088 ® 88 a phD ,n M - 
^JJcSclence/OplIca/Phyalcs. 

coifei ^ ,o: Malba Houston. Technical Re- 
%I 1 81x1 Applied Sciences Corporation, 

ttwonh Avenue, Rlverdate, Maryland 

^^opportunity employer. 

.Physical Oceanographer/ 
e °phyaical Fluid Dynamiciat 

0 growln 9 toaearch 
9aqed in n Sou,hBm California, en- 
C l i 1 BOre ; cal and empirical physl- 

W&ZEF'i of * 8r,n 9 parmanenl, 
Ph.D (or P 8it 0 ^. Candidates require 
«alocaanS UlV u lenl eX P a rieno B ) In physi- 

dynSSlSS yor9e °p h y 8lMl,luld 

ntooliahift h a ari ! s are coTipetllive and 
0n qualifications, Aretd 

qu % Qi b ? ne,it i 0Ckage ol wperior. 
Ba i “ndldates should send 

8,0,181 and 1,81 of P rofes - • 

^Qraonnel Administrator 
Arata Aaaoofates ' 

• , B p .O. Box 350 , ; 

. Bhclno, C A 91316 

opportunity qrnployer M/F.-,' • 


Aaelatant ProfeBeor/Depertment of Qeolo- 
BV, University of Vermont. The Geology De- 
partment el the University of Vermont Is recrulllnq 
tor a tenure track position at the assistant professor 
tevel to begin September 1982. Field of specializa- 
tion should complement existing faculty expertise In 
petrology, structure and regional geology. Applica- 
tions are solicited In. but not restricted to, geophys- 
ics. igneouB petrology/gsochronology. hydrology/ 
Pleistocene or economic geology. The successful 
candidate will be expected to develop a research 
program Involving both graduate students (M.S } 
and advanced undergraduates. Applications will be 
accepted until December iggi. 

Candidates should send resume and arrange tor 
three letters of reference to be sent lo: 

Dr. John C. Drake 
Acting Chairman 
Department of Geology 
University of Vermont 
Burlington. VT 05405 

The University of Vermont Is an equal opportune 
ty/aflirmative action employer. 

Atmospheric Soientlst/Qroup Head. Senior 
staff scientist position available Immediately ai the 
NAIC's Aredbo Observatory. The successful appli- 
cant will be appointed as Head of the Atmospheric 
Sciences Group and will be expected to lead that 
group and to perform independent research using 
the Areclbo facilities. A Ph.D. degree in atmospher- 
ic or physical sciences or radar engineering and a 
record of solid research accomplishments are re- 
quired. Experience with radar studies of the strato- 
sphere. mesosphere, and Ionosphere or with HF 
modifications of the ionosphere Is desirable. Salary 
open. Please send reBume and names of at least 
ihree references to Dr. Harold D. Craft, Jr . Direc- 
tor. Aredbo Observatory. Space Sciences Building. 
Cornell University. Ithaca. New York 14853 
NAIC Cornell University are EOE AAE. 

Research Position. Applications are invited for 
the position of research engineer. Applicants 
should have a M S in civil engineering or related 
sciences and two years of experience Demonstrat- 
ed research ability In the mathematical modeling ol 
water quality and quantity systems with interest in 
salinity controls applications Responsibilities in- 
clude assisting and preparing proposals, conduct- 
ing research, teaching, and conducting short 
courses. Salary ranges irom S27.7Q0 to $32,000 
(12 month basis) commensurate with qualifications 
and experience Send resume and names and ad- 
dresses Of threB references to L Douglas James. 
Director. Utah Water Research Laboratory. UMC 
82. Utah stale University. Logan. Utah 84322 
An affirmative action equal opportunity employer 

Faculty Position Humboldt State Universi- 
ty, Areata, California. Applications are invited 
for a temporary appointment as lecturer equivalent 
to assistant professor in micropaieontulogy. paleon- 
tology. stratigraphy and petroleum geology in the 
geology program to Leach undergraduates Appli- 
cants should have a Ph D. in geology and demon- 
strated teaching ability. Participation m lower divi- 
sion teaching and senior thesis research supervi- 
sion Is expected Candidates must solicit three 
letters of recommendation, and send transcripts ot 
academic work and a summary of personal and 
professional data lo Dr. K R. Aalto. Chairman. Ge- 
ology Department, Humboldt State University. Ar- 
eata, California 95521 Applications will be accept- 
ed unlit OclobBr 15. 1981. 

Humboldt Slate University is an equal opportunity 
affirmative action employer 

Qeophyeloal Oceanography Postdoctoral 
Research Aseoclate. The Department ol 
Oceanography. University of Washington, is seek- 
ing qualified candidates for a Post-doctoral Re- 
search Associate position, available January 1982. 
to carry out research on Interpretation ol marine re- 
fraction data A strong background in elastic wave 
propagation. Inverse thBory {including linear pro- 
gramming). and modem refraction data processing 
will be moat helpful, as win an acquaintance wilh 
petrologic theories of oceanic lithospheric composi- 
tion. Appointments are tor one year, possibly ex- 
tended tor a second year. Send curriculum vitae 
and a Hat of four references to: Chairperson, Facul- 
ty Recruitment Committee, Department of Ocean- 
ography WB-10. University of Washington. Seattle. 
WA 98195. 

The University of Washington fs on equal oppor 
tunity/aStrmattve action employer. 

Theoretical Oeaanographer/Ooean Model- 
ler. WiU carry out Independent research on prob- 
lems of ocean dynamics with emphasis on the de- 
velopment and application of numerical models ot 
laroa-scale ocean circulation. Requires background 
In physical oceanography/geophy steal IteW dyitom- 

les equivalent to the Ph.D.. and mathematical abili- 
ties for and experience in the dweto^niot nu 
merioal models of ocean circulation. This P^pnte 
available about 1 September 19B1. Reese send vi- 
tae, publications list, salary history and require- 
ments and 5 references to UqmM iDo^ 

(tonal Center lor AtmosphBrte Research, P.O- box 
3000. Boulder, Colorado 80307. . 

NCAR ta an equal opportunity/afflrmaUve action 

employer. 

Sadlmentologlat or *edlmantary Patrok>- 

olBt/Unfversity of California, Santo Bar- 
bara. (Correction) AppScattons ere IMM tar • 

particularly in Ihe general areas 
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OUTSTANDING 
CAREER OPPORTUNITIES 
IN 

IONOSPHERIC PHYSICS 


Los Alamos National Laboratory is soaking two somor research scientists lo 
participate m activities in ionospheric physics research in our Space Sciences 
Orfice, Both positions require u Ph.D. in physics, geophysics, space physics, 
related field or equivalent. 

POSITION #1: Team member to employ active ax pun merit techniques frf 
treating, barium pi asm j m jerboas, etc.) to probe ionospheric 
plasma (plasma transport, beam plasma interactions, plasma 
polarization-depolarization phenomena). Consiiicrubte effort on 
plnsma phenomenology in ussocr.it ion with upper atmospheric 
nuclear explosions. Requires demonstrated competence in theor- 
etical plnsm-i physics with training nud e>iicriencc in kinetic 
tlieory. Familiarity with ionospheric ,lnd/ar inaqrliHOS|ilieric 
physics rtesiml. 

POSITION #2: Chief dn.-urisi in .1 tu.nn rlr-signniq, deploying, .usd iiinrtchn>| HF 
radar in&tmnwnis wlnrli invnstni-itns tlin source anil n.ilure ol 
(list nr bailors of tin* iwiitnil atmosphere in the riqiion -if tha 
lOnnsplH'ii-. Invest ig-iti! tire liW.li.irnsiil Inr l(jr<n.ition .nut |ir<ip-i- 
nation nl ntoiiMu:- gravity waves in llie -Itmcisphnre, Hesc-ircli 
will involve nnalyliiMl and nuiliiliiciit inveslirjatiiins. I(ui|iiiri>s 
1 11.-11111115 tr,ili-(| cun ip Ct nno> in ,iri;ilytic-il mid ininii-riL.il fluid 
dynamics, preferably wilh ex pain -nee in iiuinsplii'riu physics 
aiid/nr ■ii'Opliysics. 5 hiih' •->pcrii > in:>' in .ilinospln'rii: utfi'cls uf 
iiuck-.n wapmis lii-lp (nl. 


The Laboiaioty is a multi faceted t inti Dual R&D unjaiiizatiun uperalud hy tire 
University uf California for lire Depart men I of Eireryv- Wo nruvule excellmit 
working conditions and benefits, such ns 24 ilnys' annual vacalioii. Our lunation 
in the mounlains nf northern New Mexico u f furs, a plea sing lifestyle in a sotlim; 
ol ijreai natural lipautv: a jinllu lion- tree Huvirmimniit; ani|ile rfun-Jlioiul 
activities; casual, uiicruwonil living; an uiilsl.iiulini| schtinl syslmn; and low taxes. 

Scud complcio ro&iimo, in ciiufldnncu, to: 

Jiiiiins Tiom, Dl V B1-UV 

Los Alamos Nalionnl L.ilmrutury 

P.O. Box 1GG3 

Los Alu mas. Now Mexico 87045 

An Altai,, m-.v Action Eu-.il (.•(•ihukhii- y Cini.ioser Whmi.-m * i i i.j; •/.. i,-, j.,. 

anrl rlu." H.in.Ji. . 1 (.|.i.i| nnp...l rn .n.|ily. U.j. C< I ■.-»>• &>n|. I U - 1 >ii( •••). 


LvSA\l.imi..i-}N tfxz'.ilL.iCvbikH , 

Los AL tn n N-'-.v KKv i-'.o 875-10 


Meteorologist Remote Sensing, immediate 
opening tor candidate with a PhD m Meteorology 
with post graduate research e/penence and inter- 
est in Remote Sensing 

Send resumes to: Melba Houston. Technical Re- 
cruiter. Systems and Applied Sciences Corporation 
681 1 Kenilworth Avenue. Riveidale. Maryland 
20B40 

An equal opportunity employer 

Poilllon In Reflection Seismology Rloe 
University, Houslon, Texas. The Depart- 
ment of Geology plans lo expand its geophysical 
program. Emphasis will be on reflection seismolo- 
gy. At this lime applications are tor the first of two 
open faculty positions. The auccesslul applicant will 
hBlp in Ihe search tor and selection of the second 
faculty member. 

Your main responsibility will be to lead our de- 
partment into the area ol modern reflection seis- 
mology. Your mam teaching and research interests 
should bB in the acquisition and processing of re- 
daction seismic data. You should also help in de- 
veloping rigorous undergraduate and graduate cur- 
ricula. which are supported by the traditional 
strength of the Math Sciences. Physics, and Electri- 
cal Engineering Departments at Rice. Enthusiasm 
to work with and undertake some joint projects with 
our geologists is essential- 
Our plana are lo acquire a computer system con- 
ligured lor high quality date processing. Substantial 
seed money for this facility is already tn hand. Cre- 
ative cooperation with the oil and geophysical in- 
dustry In Houston, including a reasonable amount 
of consulting, is encouraged. Salary will be com- 
mensurate wilh qualilicaltons Bnd experience 
Please Bend your curriculum vitae, a summary of 
experience In seismic processing, a statement of 
research Interests, and names of three or more «!- 
erences to Dr. A- W. Bally. Chairman. Department 
of Geology. Rice University, P.O. Box 1892. Hous- 
ton. Texas 77001. Application destine— October l. 
1981. 

Rice Is an equal opportunity employer. 

SERVICES 

Sorippa Remote Sensing Tutorials. 

1 A. Overview ol ihe Remote Sensing Facttiry- 
Thts one-day seminar describes the date bases, 
sources and processing capabilities available el 
Scrtops Institution of Oceanography. Remote Sans- 
ing Facility. A morning lecture wff introduce past, 
current and Mure space platforms available lor ob- 
eervation of the Oceana. A brief discussion ol 
where aqd how lo access iNs intomwtion will con- 
clude the flret part of the ctesB. 

Tbe afternoon will Include a demonstration ol 
urocesslng and displaying Imagery obtained from 
TIROS-N, NOAA-Qsnd NIMBUS -7 . 

Classes will be held at the Helen Raitt Room SIO 
i tNarv on Monday, Apnt 20) 1981 and Monday. 
July Srjttl. al 8:30 am. A nonralundabfe fee of 
. $50.00 must be submitted with ihe application. En- 

, Wrotfoction to tfre demote 

~ lour-rfav workshop Is tolend- 


scribe in detail the hard.vare, software and person- 
nel resources available to oceanographers E-.-simg 
data bases, the-r characteristics, location mode 
end cost of access v.iii be covero^ Basics of image 
processing v.iit bo introduced along with in-depth 
look at the interactive Digital Image Manipulation 
System used at the SRSF 

The two lectures will be followed by afternoon lab 
sessions which consist of hands-on exercises to fa- 
miliarize users with the hard-ware software at the fa- 
cility The thud morning will be devoted lo tram us- 
ers in realtime spacecraft tracking and date record- 
ing and acquisition 

The remainder of the 3rd day and Ihe entire 4th 
day will be used lo work with users on a one-to-one 
basis Attendees are encouraged to bring iheir own 
digital tapes with data ol interest to them, which 
can be used during (his last portion of (he work- 
shop 

Classes will be he'd in the Helen Ram Room SIO 
Library starting on Tuesday. April 21. 1981 and 
Tuesday. July 27. 1981 al 830 am A lea of 
S335 00 must be submitted with each application 
Enrollment limit— 6 

For more information regarding applicalions. 
lees, etc . please contact University of California at 
San Diego. SRSF -SIO, Mail Code A-030. La Jolla. 
California 92093 or (71 4} 452-2292. 

Jet Stream. New journal of monthly world 
weather data and analysts. Sample from Westwfnd 
Services, c o 2736 NW Ouimby SI. Portland, Ore- 
gon. 


Kimberlite*, Diatremes 
And Diamonds: 
Their Geology, Petrology 
And Geochemistry 

idilfd by F R Boyd and lltnry O. A Mn> * r 
408 wm • hardcover * I1D00 • SP0U44 

The Mantle Sample: 
Inclusions In 
Klmborlitds And 
Othai* Volcanic* 

edited by K R. Boyd end Henry O. A Meyer 
• hardcover • 119U0 • SIW2S 
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AGU Awards 

Forty-third Prasantnlton of the 

William Bowie Medal 

to 

Herbert Friedman 

f or outstanding contributions to fundamental geophysics and for 
un saltish cooperation in research 

Citation 

Since ihe arrival of the space age, Herbert Friedman's 
whole life has been dedicated to ihe observation and inter- 
pretation of the space environment and its behavior. Thus, 
in 1949, when V-2 missiles were made available to Ameri- 
can investigators, he began his experiments at Ihe Naval 
Research Laboratory by adapting laboratory Instruments to 
measure in space the solar ullravlolet and X ray Ifght and 
its absorption in Ihe hfgh atmosphere. Then he went on to 
Investigate ihe effect of Ihe solar radiation on the Iono- 
sphere. His Interest in space geophysics— the influence of 
sun on earth— has never (lagged since. He has always 
shown superb judgment In choosing experiments which 
were both scienliflcally significant and achievable. Hence, 
ho was led to pioneering discoveries in geophysical under- 
standing. 

Behind Herbert Friedman's ioadorship of the E. 0. Hut- 
burt Center for Space Research at the Navel Research 
Laboratory thore dovolopod a numbor ol teams exploring 
sun. earth, and tho interplanetary medium from space with 
discriminating understanding. He has encouraged them to 
collaborate so with outside scientific teams that now it is 
sometimes difficult to koep track of Ihe myriad cooperative 
relationships. Moreover, in recent years ho has continued 
to advance Ihe cause of geophysical investigation, includ- 
ing especially the use ol observations from space, through 
advocacy of support For fundamental space geophysical in- 
vestigations as momber and chairman of important scien- 
tific commlUoos nnd commissions. As a publicist for good 
science and amiable expositor of space geophysics to the 
wfdor scientific and public communities, he is well known. 

In brief, he so well exemplifies one who has made 'out- 
standing contributions to fundamental geophysics' and 
(one) who stands for 'unselfish cooperallon in research' that 
award of the William Bowie Medal to him Is specially filling. 
Thus he is a worthy and distinguished geophysicist who ap- 
propriately joins Ihe lineage or previous Bowie Medal recipi- 
ents renowned for Iheir accomplishments and influence. 

When, after some 9 years af Ihe Naval Research Labora- 
tory. Herbert Friedman turned from laboratory (X ray) re- 
search to space experiment, the Initial rocket observations 
were of fundamental geophysical significance. Thus he 
conducted the first space observations of the role of solar X 
rays, Schumann-region ullraviotel, and Lyman alpha in the 
production oi Ihe Ionosphere. He was principal contributor 
to the study of ihe relationship between solar liux variability 
and ionospheric behavior over a solar cycle (1949-60). He 
also was responsible for the theoretical prediction and first 
observations ol the role of solar flare X rays in producing 
ionospheric fadeout. Next, the fundamental contribution of 
the first X rayrullraviolet monitoring satellite — SOLRAD-1 
(I960)— initialed the whole new age of space environment 
monitoring. 

Then Friedman provided the first theoretical model of the 
E and F region Ionosphere based on rocket observations of 
X rays, the extreme ultraviolet, and the dissociation of mo- 
lecular oxygen in Ihe high atmosphere. He first observed 
the ultraviolet airglow from rockets: the Lyman-alpha air- 
glow of the high atmosphere was discovered; it revealed 
Ihe hydrogen geocorona. Ha identified the Lyman-bela hy- 


drogen glow of the night sky, principal Input to support ol 
Ihe nlaht-sky ionosphere In the E region. He provided the 
first X ray photograph of Ihe sun and thus showed the rela- 
tionship between X ray active regions and microwave ra- 
diohellograms. 

In fostering unselfish cooperation In research. Herbert 
Friedman’s contributions have been marked by knowledge- 
able and far-reaching vision and continuing diligence. He 
has been especially Influential in developing International 
cooperative programs in solar-terrestrial research. He 
served as chairman of the Inter-Union Committee for Solar- 
Terrestrial Physics (IUCSTP) during the IQSY and was pri- 
marily Instrumental In obtaining its conversion to the Spe- 
cial Committee for STP (SCOSTEP), which how has es- 
sentially permanenl status in Ihe International Council ol 
Scientific Unions. Ha served as first president of SCOS- 
TEP, 1966-74, and Initiated the organization of the Interna- 
tional Magnetospheric Study (IMS). 

In recent years, Herbert Friedman has chaired Ihe Geo- 
physics Research Board (GRB), the Committee on Solar- 
Terrestrial Relallonshlps (CSTR), and several studies under 
National Academy of Sciences/National Research Council 
auspices which have contributed to the health and develop- 
ment of this field of solar-terrestrial research. Through the 
years he played a key rota In developing the scientific co- 
operative missions of the Committee on Space Research 
(COSPAR) as a member of Ihe executive committee, 
1961-75, and as vice-president, 1971-75. 

Herbert Friedman ia a multifaceted man (we neglect to 
talk of his proficiency In art and love for tennis and classical 
music) whose creative iundamental research end unswerv- 
ing effort over a whole lifetime lo foster cooperation in re- 
search are hardly adequately summarized by the outline 
sentences above. Nor have we referred to his service on 
editorial boards or to his role in publicizing and describing 
geophysics to a wider audience (he serves as editor and 
writer for the section 'Reviews of Space Science' In the 
AIAA journal Astronautics and Aeronautics). These activi- 
ties, even if significant, are peripheral to the present com- 
ment. However, It is important lo emphasize that united 
wllh hie excellence and cooperative dedication in geophysi- 
cal research Is a personable demeanor which is forthright, 
understanding, and amiable, but persistent. Indeed Herb 
Friedman's approach to problems has always been never 
to give up on the important efforts but always to identify the 
simpler but most significant next step to take. That has led 
him to major geophysical research discoveries and the 
moat valuable progress in cooperative ventures. Those are 
the core attributes of a Bowie medalist. 

Th/s citation was prepared by Phillip Mange and present- 
ed by Norman F. Ness . 


Acceptance 

William Bowie took a prominent part in shaping Ihe desti- 
ny of the American Geophysical Union in Its beginning. It 
was he who advocated enlarging the membership from 
committee size to a full-fledged scientific society, so that 
the original 50 members grew to our present AGU of 
13,000. Described by his contemporaries as a man of the 
most inspiring presence and persuasion, he used his ex- 
traordinary talents lo help create the International Union of 
Geodesy and Geophysics and set the course of internation- 
al cooperation In geophysics for generations to follow. It Is 
indeed an inspiration as well as a great honor to receive 
the Bowie Medal. 

My scientific career began when William Bowie's ended. 
In these last 40 years, science has become the main cul- 
tural phenomenon of our time. It pleased me to discover 
that William Bowie was a member of the astronomy section 
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of the National Academy of Sciences, in the grand* 
tlon of natural science today, all disciplines come toofc 
so that we have a ‘melting pot' sociology ol sdentSin 
which physicists, geophysicists, and astrophysicists are 
amalgamated. 

Cosmologlsta await the physicists’ determination of ih B 
lifetime of the proton to decide on the symmetry of the 1 
verse. Solar-terrestrial physicists speculate on the come 
tion between the missing solar neutrinos and the possibia 
influence of the sun on climate. 

The study of magnetospheres is bounded by scale sizes 
that range from the compact pulsars to the hundred^, 
sand light-year dimensions of head-tall galaxies. In be- 
tween are Ihe varied personalities of the solar system mao- 
netospheres. ^ 

So sensitive are the techniques of radio interferometry 
and laser ranging that they measure the tiny slippage of 
continents— movements no faster than the growth da fa. 
gernali. Incredibly, we detect starquakes of micron dimen- 
sions on neutron stars thousands of light-years distant 

How baffling Is the ultimate puzzle of who we are, where 
we come from, and why we are here! Life's origins are en- 
twined in the processes of molecule building in IntersteBar 
apace, the rote of exploding stars in triggering the conden- 
sation of primordial gas clouds, and the evolution ol eco- 
logically favorable life zones in planetary environments. 
The hot surface and murky atmosphere of Venus, the tur- 
bulent clouds of Jupiter, the rings of Saturn, the dead sal 
of Mars, and the dying whisper of microwaves left over 
from the Big Bang are parts of a cosmic tapestry In which 
we search for answers. How fortunate that we can pool on 
Interdisciplinary talents to join this search. 

William Bowie's spirit of scientific cooperation la more ap- 
propriate now than ever before. 


Herbert Friedim 


Meetings 



Delegates to IUGG Association Meetings 

U.S. scientists planning to attend the 21st General As- 
sembly of ihe International Association of Seismology and 
Physics of the Earth's Interior (IASPEI), to be held In Lon- 
don, Ontario, July 30-31 , 1981 ; the Fourth Scientific As- 
sembly of the International Association of Geomagnetism 
and Aeronomy (IAGA), to be held August 3-15, 1981, in 
Edinburgh, Scotland; the Third Scientific Assembly of ihe 
International Association of Meteorological and Atmospher- 
ic Physics (IAMAP), to be held August 17-22, 1981, In 
Hamburg, Germany, should notify A. F. Spllhaus, Jr.. Sec- 
retary of the U.S, National Committee for IUGG, 2000 
da Avenue, N.W., Washington, D.C. 20009, so that they 
can be placed on the official list of delegates from theUnt- 
ed States to these meetings. fit 

1982 COSPAR Meeting 

The first bulletin for the 24th plenary meeting and am- 
ated activities of COSPAR contains preliminary pratf® 
plans for the symposia and workshops scheduled forwi 
meeting, May 17-June 3, 1982, In Ottawa, Ontario, 
da. Information on travel, registration, and accommooa»' 
Is also Included. A second bulletin, to be published in w 
tember, will contain more detailed information. 

Advance registration closes April 15, 1982, but app 
tions for the limited funding available to participants ar 
February 15. ^ 

All correspondence for the meeting, Including wj" 
for the meeting bulletins, should be addressed toT. - 
McGrath, Executive Member, Local Organizing 
XXIV COSPAR, Conference Secretariat, National 
Council, Ottawa, Ontario KlA 0R6. Canada (or teiepw 
61 3/993-031 2). 88 


FUTURE AGU MEETINGS 

Chapman Conferences 

Spatial Variability In Hydrologic Model ng 
July 21-23, 1981, Colorado State University. 
Fort Collins, Colorado 

Rainfall Rates . . ,,,,-* 16 . 

April 27-29, 1982. mini Union, Urbane. W |FW 

19B1 Midwest Meeting , M(nnB . 

September 17-18, 1981, Radlsson Hotel, m" 
spoils, Minnesota 

1991 Pacific Northwest Meeting . . ■ ^ 

September 17-1 B, 1981, Central Washington u 
versify, Ellensburg, Washington 

Ocean Sciences! AGU/ASLO 
Society of Limnology and Oeeanog 
Joint Meeting i 

. February 16-19, 1982, St. Anthony! 

,i j cano Hotolj Gunter Hotej, Sah . Antonio, i 

Fall Meetings . ; . . 'r; 

December 7-11, 1981.SanFrandSco • 

•5: December: 6vi 6,- i982i San Frattoljco vj :^ 

■Decern^ SaniFraridpeo: . = : 

Spring Meetings' 

.May:,3i4j'u^^ 1 ^2;'Phirad^lph» a ,, , jj ; : ^ 




Estuarine Conference Extended 

Tie Sixth Estuarine Biennial Conference, originally 
Jaduled for November 1-8 In Gfeneden Beach, Ore., has 
SaT extended another day; the conference will end at 
Sflon November 6, according to the latest update from the 
Suarlne Research Foundation, sponsor of the meeting. 
Th# larae number of submitted papers caused the exten- 
sor! said the foundation. 

For additional information, contact Jay F. Watson, Trea- 
enrar USFWS Suite 1962, 500 N.E. Multnomah Street, 
Portland, OR 92232. 88 

Changes 

TUB complete Geophysical Year last appeared in the June 23 

8 oidface type Indicates meetings sponsored or cosponsored by 
3U- 


Aug. 17-22 Ninth International Symposium on 
Earth Tides, to be cosponsored by AGU. 

Nov. 1-6 Sixth Biennial International Estuarine Research 
Conference, originally scheduled to end one day sooner : 
has been extended. 

Dec. 3-5 Topical Conference on the Processes 
of Planetary Rifting, to be cosponsored bv AGU . 


May 17-June 3 24th Plenary Meeting of COSPAR, start 
gj_ meeting^one week earlier and conclusion of meetlno 
one day earner man previously Hated. Naw contact. Tw 
McGrath, Executive Member, Local Organizing Commit- 
tee, XXIV COSPAR, Conference Secretariat, National 
Research Council, Ottawa, Ontario K1A 0R6, Canada. 

Aug. 22-28 Third Clrcum-Paclfic Energy and Min- 
erel Resources Conference, to be cosponsored by 
AGU, 

Aug. 24-27 Ninth Annual Meeilng of ihe European Geo- 
physical Society, start of meetlno one dav later than nra- 
vlously listed. K — 


New Listings 


Oct. 12-16 Third International Ocean Disposal Sympo- 
sium, Woods Hole, Mass. Sponsor, Office of Marine 
Pollution Assessment, NOAA. (I. W. Duedali, Marine Sci- 
ences Research Center, State University of New York, 
Stony Brook, NY 11794.) 

Oct. 29-31 28th Annual Eastern Pacific Oceanic Confer- 
ence, Idlewood, Calif. (R. Michael Laurs, EPOC Secre- 
tary, Southwest Fisheries Canter, NMFS, La Jolla, CA 
92037.) 
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May 23-26 Eastern Conference on Water and Energy: 
Technical and Policy Issues, Pittsburgh, Pa. Sponsors, 
ASCE, League ol Women Voters, Council of State Gov- 
ernments. (F. Kilpatrick, USGS National Center, Mall 
Stop 414, Reston, VA 22092.) 

June 27-30 Western Conference on Water and Energy: 
Technical and Policy Issues, Fori Collins, Colo. Spon- 
sors, ASCE, League of Women Voters, Council of State 
Governments. (D. Matchelt, Stone and Webster Engi- 
neering Corp., P.O. Box 5406, Denver, CO 80217.) 

Sepl. 3-1 1 Fourth World Congress on Water Resources, 
Buenos Aires, Argentina. Sponsor, International Water 
Resources Association. (G. E. Stout, Presfdent of the 
U.S. Geographical Committee, Water Resources Canter, 
University of Illinois, 2535 Hydroaystems Laboratory, 208 
N. Romlne, Urbana, IL 61601.) 


Feb. 1-11 15th Pacific Science Congress, Dunedin, New 
Zealand. Sponsor, University of Otago. (Secretary-Gen- 
eral, P.O. Box 6063, Dunedin, New Zealand.) 


GAP 


Geochemistry 


HU (talilrf of itx (tnosphara 
HUTTO FEEDBACK HECHAHISH FOB THE LONG-TERM 
inmiailOB or EARTH'S SURFACE TEMPERATURE 
j. C.C. Wilkir (Ipaci yhyalca Research Labora- 
Lri, ciliitalty or Michigan, Ann Arbor. HI 
UIHJ P. I. Hayt and J. F. Keeling 
Fi ail|lll that tba parrial preiaura of carbon 
flcalli In tha atMiphira fa buffacad, ovar 1 * 0 - 
!:|tcil flat Main, by a nagaclva faadbaek 
■Bhilai In vhlch iha rata af weirhar Jag of 
tllkiU itMcaLa tfollauad by dagsitclaa of 
•ilkcjlt alnarali) diyufi on aurfaca tanpara- 
(.ri, id urfica taapuatura lo turn, dapanda 
j ruha dloitda partial praaaura through cha 
pNifsui if fact. Although tha quantitative 
futlliaf chi, uchanlm aro ip emulative, lr 
point tally able to acablUta Earth' a 
i.ifiu itapir, tura against tha atcady tncraaaa 
UhUi lmloaaliy baltavad to hava occur rod 
luu ita origin of tha oolat ayatfn. (Carbon 

Hll Aulury nf tha ainoaphara 

“w«uie mum (ch,)i trends and sicasonaj. ct- 

aa Wrogoo Craduata Contar, 19b00 U.\l. 

SMvarloo, OR 9I0D6) 6 M. A. K. Khalil. 
' v * at T" tWD uontha of alnoat continue ua , 
wniltf, OC/riD MMurancnta nf atnoopharic CH* 
'!“* !!“'•* Ml’*), m show that tho concontra- 
ts ‘ «• IntraaalBg at about 2* par yr U0.S* 
JTJ' alao rtmalad otabla aaaoono) ty- 

nil path concantratlou Ip Oc Lobar and nlnl- 
■a UKutritlona In July, Tha wgaltuda of tho 
imIS. during thoaa non tba la about 

'»■ tha aiorogo (Ml. It), if tho currnt 
norinai, tho Inaroaiad CH* coneon trat loo 
2IP! 1 i* ■ avaraga Ineraaaa lo 

‘“■•'t taaparatuto ovar tha noot *0 yaara 
n,""}. 1- *; eilcnlaflona of Hang at al., 1976). 
of a* to tropoapharie and acrato- 
diaeuaaad. 

v > ,M -i OTMn, Papur IC06J6 
of bodlat of tutar 

•SuwiK SSS? 0 ?* m AWlYITf M VMER )H W 
“uwiS SIW, - ,, ' ,G ™ E iAH FRAMCISCO BAY AREA, 

i L iDB C Sll. lD ! p ?. r J® nt ° r Pl,nt ,nd Bio) - 

^S. «W! , i(Ar Ver,,ty ° f C * l,f0rn,a ’ 

» , wifes? , « 0n, “F v,ty ° r « ier ,n lw 

' Pardee dnd natch Hatchy) 
!f n Fr * ni:, «o Bay ini has been 
nil aJufita D *! r lhe P» r «od 1954 to 1979. 
Minon it burt on mtltly Hisurenents 


of pH it tht bra reiarvalrt ind it suppflritd by 
meaiurwnenti of alkalinity which decrHiad it 
Pirdee over tht period 1944 lo 1979. B«rt on 
llnoar models, the rate of the Increasing (H 1 ) 

Mt the tame at both raiorvDlrs, and (H*) vjriad 
concoal tantly froa year to year, suggesting a con- 
non, general ctuse. Hean monthly variation in 
W) correspondid to mean monthly variation in 
atotasphoric pollotlan from a nine-county area 
around San Francisco Bay- The cost likely cause 
of the Increasing (H*) of roservolr waters Is HO, 
r roc autonoblle exhausts primarily from the 5an 
Francisco Bay area. (Acid rain, air pollution, 

MM'W. Paper hf0»M 


1*20 CHeeUtry or bodlaa af uaier 
OeOCHEHlSTEI OP THE AMAZON I I PRECIPITATION 
CHEMISTRY AND THE MARINI COJfTRiaUT[0« 10 THE 
DISSOLVED LOAD AT IDE TINE OP PEAK DISCHARGE 
R.P. ItalLird (U.J.G.S. Office of Marine UaV- 
ogy, Ho ode Hole, HA 02S*3> end J.M. tdoond 
Analyooa of precipitation end aurfece «eter 
are uaed to eatlmaia the fluue of oorloa eve lie 
aalta through that pert of the Aaeeon Uver apa- 
cea draining peat Obldoe (801 of tho Mela) al 
tha tiaa of peak, dlarharga lo June. Aaaton pre- 
clplLitton cbealairy ran ha divided Into tvo 
principal coaponinte, aerioe and torreetrlal. 
Tho aerioe eoaponenl fdettrafaed froa anatpeee 
«( urine rein} canaille of No, t, Hg, Cl. end 
Ct lo approilaetily aaeeeH proportlsdl. vllh S 
doubly earlchid. The excel I eulfur la prababLy 
derlvod fron gee pheee Input*. The E*rreltrl*l 
caaponant ukee an laportant contribution of K, 
Co, S, nnd N, nuch or which cen be rtilted 10 
htakoglcak eat, el one. The oaUoVon of reduced 
eulfur in the aerlne and tarraetrlil oa*lroo«ent 
end nitrogen lo tho torraotrlal envimnnent la 
raepooelhlo for o oarura) *ecld rolo' lo Lho Aa- 
ezon ragloo with ■ pH froa *.7-3.7. Thl» te 
about oo# tantb tho icldlty of polluted utben 
rain, The chloride cootont of lovlaod rlvero 
uhleh drain reglona lacking ilgairicant geologic 
eourcol ol chi or Ida, otioua » lyoteootU deeroeia 
lo chlorlda ullh Ineroaileg dlelanr* free the 
ocoao. Thil trend lo uaed to daflna the cptllc 
aalt background for Aaaeoolin ourrac* varero. 
Cyclic amlto, In geooral, "ake only o alnor too- 
tr I but Ion, relit I va to terreetrlok Itpute, to 
the chant e try of Aaeioo l**ln rlvero, even flioee 
draining IntonioTy vootherod torralna. An 
aotad 17.6I-CI. 6.9*-»i. »■»««.. 

9.AE-K, and O.lt-C* of tho dliaolvad toed at 
Obldo* dorlng f«*k dl.ckarga la 
eolta, proclpftatloo chealatry. rivat (btalilry, 
Aimod)< 

J, Oeophya. Rae., Craaa, Paper 1C0938 
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11)8 Orounlhratar 

MOOtLS Cr MA1ER TRAH5P0RI IN THE SQ1L-PIAJ»I 
SYSTEM: A REVIEW 

T. S. Hull (Civil Cnginetrlrg Deparlronl. Auburn 
Unlvenlty, AL 36849) 

Aluwuflh tha study of planti (botany) Is one 
of tho oldest sclancai, relatively detailed 
quantitative theories of vitar transport In plant 
tissue have lagged behind (bos* describing water 
transport In solll and other geologic materials 
which constitute the saturated and unsiiurated 
rones. Kany existin'] te»i» deal with various 
aspects of water transport In these earth rate- 
rials, but UMlo or nothing Is devoted lo tha 
analogous transport of water In plant roots and 
ilsiua at a ilnllar quantitative level, let 
the soll-root-iten water pathway is a najor com- 
ponent of the subsurface hydrologic systtn. 
Evidently there Is * need for both engineering 
and agricultural hydrologists 10 further develop 
their quantitative understanding of witer ease- 
ment In plant and soil-plant syslc'.',. 

Modern quantitative theories of water trans- 
port In plants can ba triced to concapts devel- 
oped and disseminated effectively In lanitrjrt 
papers by 6ra*rann and van den Honert in 1978 
and 194B respectively, lhe r-.vteria' reviewed 
In this paper, while more advanced. »s Used on 
these concepts- Emphasis Is placed on water 
movement in soil containing roots and on a 
general approach to water transport In living 
plant tlssua. 

Detailed quantitative studies of water ■•trac- 
tion by plant roots date back to studies by 
Gardner published In 1960. Many conte-rporary 
models are built around eitracilon function! in 
the OarcyRUhards equation. Several such 
functions are listed In Table 1, and their ap. 
plications, relative advantages, and Mentations 
are discussed In the test, in a series of 
papers published In 19SB, Philip developed the 
first detailed quintltstiv* description of water 
transport In plant tlsiue. His approach resulted 
in a diffusion equation which could ba written 
with wetir potential as the dependant variable. 
Philip's derivation astuaad that water moment 
was prlsarlly free vacuole to vacuole. SuDse- 
quent workers have refined and astended Philip'* 
development to Include water moment In cell 
wells end plisnodesmata. the dtvalo^antv Inter- 
pretation end application of these models over 
the pen decide Is preienled In some detail. Il 
cen be argued that contwporiry models of water 
transport In plant tlsiue sra overslapllMrt. 
Homver, they have been subjected to some suc- 
cessful testing snd they provide e framework 
within wMth lo devise «*per(«nti. Moreover, 
tha recent development of sophisticated 
maetal ttchnlques should result In nore detailed 
modal testing during the IMO'i. 

Vhtac Uaoor. has., hf« IW09L1 
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■annveh U. Fatiwr |liep»renoos ef Civil end 
Enviicnsenlil Enfllcewrlng, Inlvwielf* or 
Ulicoiutn. Kadlim, W1 D17GM ard Jehn F- VjIUbi 
A bev* a given threshold an Sodlsact vat hod 
■nit be umd co »»i Lute flood discharge*- Thsa 
result* La ■ elgnllleant |ncr»j*« In fh« atns- 
4aid iivtnlsn ol the uuvirinl cnor , a phe- 
nowrDon which the author* have la read dleccnllp- 
uaua measjrceent error (dwrl. An error nodol 
rovoili that cho coelEiclania of varies ion, 
•krwneie, aod kursewl* ot eh* distribution of 
■he oeavirad Hood dl*ch*rg** era Blgnlllranlly 
Mghir Shan Shr ccneipandlng reeniclrnla ol 
ihe parent Hoed dlwtrttutlun. This bln* has 
I ■portent Inpllcei loo* yl|h rrgsrd sa Hood Iro- 
quercy ehRlynli. I Flood fraqarery). 

HaLtr ittour. Rea., Piprr IWOIH 
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